Chapter Two: Simply Trigger 

In this thciptex; see how 
To rontiul triggers 
To set up an Ldge trigger 
To return triggering 
To determine level (oupling and slope 
To use W indow trigger 

To obtain d sunmury of y our trigger and sy stem status 




Chapter Two 



Simpiy Trigger 



Edge Trigger on Simple Signals 

VVaveuinner uses many warctform capture technique) that tugger on tortures and conditions, which >ou (Mine. 
These triggim full into two major categories: 

Edge — activated bv lxKc wavefoim feehires or condition such as a poshve or negative slope and 
holdoff 

SMART Trigger® — sophisticated trigger) that enable you to use busx: and complex conditions lor 
higgling See Charter 8. "Trigger Smart." 

Use the Edge trigger type for simple signals, and the SMART Trigger type for signals with rarer features such 
as pitches 

CONTROL TRIGGERING 



Horizontal: Ium 



w 



to udjirst the Inga's horizontal postern. 



You can adjust the trigger's position from Uft to 100ft pre-tnggr, from left to right on the grid. D E LAY cai 
also he used for setting the post- tugger, in time units, up to 10 (XX) divisions, in increments of 0.1 divmon. 



The trigipr location is shown by the arrow <i the grid bottom, as 
shown here al near right 

Post- trigger delay is labeled in the tnggr delay f ield, where the 
am»w becomes horizontal. as drown here at far right 




Vertical: Turn 



TRIGGER LEVEL 



to adjust the trigger's vertical threshold. 



Turn this knob to adjust the level of the trigger source or the highlighted trace Level defines the sours voltage 
a! which the triggr will generate an event — a changa m the input sgnil thal stedies the trigger conditions 



Arrows on both ddes of the gral show the threshold position. But these arrows ere only 
visible if the triggr source is displayed and the source signal D C coupled. 
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Part One: GETTING STARTED 



SET UP .AN EDGE TRIGGER 



SETUP 



E PresTRIGGEK 



to cKihs these menus: 



U se them to setecl the trigger smite, the smite's coupling, the slope — positive 
TRIGGER SETUP or negative — and the amount of trigc^r holdoff b>* time or emits. 



SMRRT 



1. Select ‘Edge* or "SMART": "Edge" is staled by default. 




— trigger on- 
Q 2 Ext Ext 16 
Line 

— coupling J 

28 AC LPREJ 
IIFREJ HP 

-slope ] 

^ Meg 
Window 



— holdoPf- 

1 .50 p s 
OFF BEE EutS 






5. Turn 







2. Select the trigger source This could be a signal) on a channel, 
line voltage that powers the Waverunner. or the EXT BNC 
connector. 



3. Seta! the coupling for the digger smite 



4. Place the digger point on the positive or negative slope of the 
selected source, or choose to define a window. 



) 



When Window is selected from the above menu, a 
menu appeals here that allows you to define the 
window's size. See page 33. 

To hold off from triggering for a defined time, or 
number of events after a particular digger event. Use 
this button to select l ime or Emits, and the knob to 
set the value. Oil dscdvitH, the holdoff. See Chapter 8. 
"Trigger Smart.* 



to adjust the digger's horizontal position, and the amount of pro digger, as desired. 



TRIGGER LEVEL 



& Turn 






to adjifct the tnggar voltage level. 
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Chapter Two: Simp/}' Trigger 



To Determine Trigger Level, Coupling and Slope 

Level defines the source voltag? at which the triggr circuit will generate an event: 
a chang? in the input signal that satisfies the tnggr unditiexis. The selected tngpr 
level is ascxiated vuth the chcsn tnggtr source 

Tngpr liv'd is specified in volts and normally remains unchanged when you chancy the vertical gain 
or offset. The amplitude and range of the triggr level are limited as fellows 

±5 screen divisions with a channel as the triggr sxuxe 
±0.5 V with EXT as the triggr source 
±5 V with EXT/ 10 as the? triggr source? 

N one with LINE as the tnggr source (zero nosing is used). 

Coupling refers to the type of sicpal coupling at the input o( the trigger circuit. A s with the 
triggr level, you can select the coupling independently for eueh scxirce. Chang? the Lngpr source ard 
you can chang? the coupling. Vcxi can chocs? from these coupling types: 




DC: A 11 the sepal's frequency oxrponaits are coupled to the trigger circuit fer high frequency 
bursts cr where the use of AC coupling would shift the effective trigger levei. 



AC: Thesigial is capacitivdy coupled, DC 
levels are rejected and frequencies below 50 Hz 
attenuated. 

LF KEJ : The signal is coupled throuc^i a 
capacitive hic^i- pass filter nelwurk. DC is rejected 
and sepal frequencies below 50 kHz are attenuated. 
Fcr stable tngepring cn medium to hicjh frequency 
sigials. 

HF REJ: Signals are DC uxiplid to the tngpr 
circuit, and a lowpass filter ratwex-k attenuates 
frequencies above 50 kHz; used for triggering on lew 
frequencies. 

HF: Use only whai needed fir triggering on 
hi c£- frequency repetitive si gials. HF is 
automitically ovemddai and set to A C when 
incompatible with trigpr characteristics such as these 
cf SMA RT Triggr. 

Slope determines the direction of the trigpr veitag? 
transition used forgaieratinga particular triggr 
event. Ycxi can chocs? a positive or neqitive slope. 
Like oiupling. the selected slope is associated with 
the chosen tiiggr source 




Trigger 



Figirel. Edgelngpr worics on the selected 
edg? at the chcsen ievd. The slcpe — positive 
here — is highlighted on the trigpr loin. 
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Part One: GETTING STARTED 



To Re -Arm a Trigger 

Three triggr re- arming modes — AUTO, NORMAL, and SINGLE — are 
available for all types of (rigors. In addition. STOP canals the capture In all 
three mate. 

AUTO 

Press _j| to activate A UTO male the trace will automatically be delayed if no triggr anus 
sxm after. But if a signal das axur. Wavamntr behaves as if in N ORMA L mode. 

NORMAL 

Press to enLer NORMA L mole and ointinuously update the display while there is a valid 

triggr. If there is no valid tnggr. the last signal is retained and the warning 'SLOW 
TRIGGE R" is displayed in the triggr status field. 

SINGLE 

Press to alter SINGLE mode; the Waverunner will wait for a sinc^e triggr to oenm, then 

display the signal and stop uiptunng If no trigger axurs, you tan press this button again to 
manually tnggr the scope 

STOP 

Press _j| to halt the capture made in AUTO, NORMAL or SINGLE rearming nodes. Press 
STOP to praent capture of a new signal, or while a sinc^eshct capture is unda way to keep the 
last captured signal. 




To Recognize Trigger Icons 

Tnggr icuns allow immediate on- screen raogniticxi of the current triggr conditions. There is an 
icon for aidi triggr. The note heavily marked transitions on the icon indicate the slope on which the 
triggr will be gnerated. The icons are annotated with informition on the triggr setting*. 

This icon, for acanplct represents an Edge trigger set up to triggr on the perative dope at a level <i 
0.008 V, with a heidoff tine of 50 ns. 






1 DC 0.008 V 
H'oFF 50 ns 
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Chapter Two: Simply Tagg-r 



USE WIN DOW TRIGGER 

Define a region whose boundaries extend above and bdow the selected trigger level. A tnggr event will occur 
when the sgui leave. this window region in either direction aid pasas into the upper or lower regon (Fig 2). 
The next trigger will occur when the signal agon pr*e. into the window region. 



-= lope 
Pos 



Neg 



2 Thai iter- window 3120— 
- G7.0(nV 
around le '^1 



to define the size of the window regon. 



A bar at the left- hand side of the grid will visually indicate the window’s height. 




Figure 2. Window Triggr: triggrs whai the siguil leave, the window rajon. The anew; indicate 
where triggr* occur when the ssgial leaves the window regiexi. 



Liuvomn.* 



lisai imo aa 
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Part One: GETTING STARTED 



TRIGGER SOURCE 

The trigger source may be one of the following: 

The acquisition channel signal (CH 1. CM X CH 3 or CH 4) conditional for the overall voltagi gain, 
coupling, and bandwidth. 

The line vo)tag> that powers the oscilloscope (LINE). This an be used to provide a stable display of 
Sgnids synchronous with the power line Coupling jul levd are not relevant for this selection. 

The sxjui applied to the EXT BNC connector (EXT). This can be used to tngja the osalloscope within 
a rang.' of ±0.5 V on EXT and :5 V with EXT/ 10 as the tagg-r source. 

Level 

Level defines the amice voltagi at which the taqgr arouit will gmerJe an event (a change in the input signal 
that satisfies the tngpr conditions). The selected bigger level is asocuied with the chosen trigjer source Note 
that the triggr levd is specified in volts and nomuily remains unchangd when the vertical g*n or offset is 
modified. 

The Amplitude and Hinge of the taggr level arc limited as follows: 

±5 screen divisions with a channel ib the tngjer source 
±5 V with EXT/ 10 

none with LINE as the tagger source (zero erasing is used) 



Note: Ome speiiGed, trigger L eiet.md Coupling are the onh 
pammeters that pa » un hanged burn trigger mode to trigger mode 
toreath trigger soune. 
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Chapter Two: Sbnpty Trigger 



OBTAIN A TRIGGER STATUS SUMMARY 

Display a summaiy of the status ol your tricar. vwJ 1 cfc timebase, vertical sansibvity probe attenuation, and 
offset and coupling foreu± diacuid. 



SCOPE 

STATUS 



PRINT 

SCREEN 



to show the STATUS moms. TIP: Press _jf to dorumtnt your status 

summon and make a hard copy: 



1 Press the button to sefcct Acquisition. 



PANELS 



Press | xihenyvu lux v a setting) tw wont to 
muse (see the next chapter lor more on this). ’ > * 



V*rt|.;al 

3/dlv 
Probe 
Offset 
Coupl ii«i 



ACWJIS.IIIOS STATUS 



.5 V 
xl 

-1 2S*J 
DCSto 



50 «V 
xl 

-25.0 rtf 

nciMii 



so »y 

xl 

TS.Onv 
AC I Pa 



58 n\l 
xl 

-75.3*V 

acimst 



Be»idwidth Unit Off 
line bast 

Tlne/dlv 5 ns 

•US OFF 
$ 0 Qi*?nce Cff 



99er Edge Mode STOPPED 

External attenuation xl 

_r I DC 0.13 V 



Tll*e/|*lt 50 ns I 20 MS/s) 
Pts/div 



Pra-t rigger Delag 10 X 1 5.0 rs> 

The currently preselected Snarl Trigger type is 



STATUS 



cquisltio 



Text a I ines 
Mavefora 
Hentry (feed 



23 MS/s 



__ 



Pre>s the SCOPE STATUS button fur aues lo full-sran summaries of your Wavmmntr's systan 
status aixl oth(r fundi cnal status. 

See Chapter H "I rigger Smart" for mure about Edge trigger and all about the SMART Trigger types. 
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